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Example 1
A principal believes that his school’s performance on this year’s Grade 3 math achievement test was higher than in previous years due to an intensive preparation program but suspects that her students have higher levels of achievement than the first school, even though her teachers did not use any special programs.  Is achievement dependent upon the school the students attend? (alpha = .05)
Number of Students
	
	Level 4
	Level 3
	Level 2
	Level 1

	School with prep program
	8
	28
	15
	6

	School without prep program
	14
	16
	16
	6



Step 1: Ho: The two dimensions are not related
	Ha: The two dimensions are related
Step 2: Chi square 

Step 3: df = (r-1)(c-1) = 1 x 3 = 3
	Always one directional, α = .05
	Χ2 = 7.8147

Step 4: 

Calculate the expected frequencies for each cell (in parentheses):








	
	Level 4
	Level 3
	Level 2
	Level 1
	Row marginal 

	School with prep program
	8 (11.51) 
	28 (23) 
	15(16.21) 
	6 (6.28) 
	57 

	School without prep program
	14 (10.50) 
	16 (20.99) 
	16 (14.79) 
	6 (5.72) 
	52 

	Column marginal 
	22 
	44 
	31 
	12 
	109 






Step 5: Decision, fail to reject Ho
There is insufficient evidence to conclude that students’ achievement is dependent on the school they attend.
Because we fail to reject Ho, there is no need to calculate residuals

Example 2
A hospital keeps a record of the number of male and females in different age groups who contract a particular disease.  The data are summarized as follows:
			Age (in years)
	
	10-25
	26-40
	41-55
	56+

	Male
	23
	34
	64
	29

	Female
	20
	31
	55
	44



a.) Are there significant differences between males and females in the ages in which they contract this disease? (alpha = .05)
Step 1: Ho: the two dimensions are not related
	Ha: the two dimensions are related

Step 2: Chi square 

Step 3: df = (r-1)(c-1) = 1 x 3 = 3
	Always one directional, α = .05
	Χ2 = 7.8147

Step 4: 

Calculate the expected frequencies for each cell (in parentheses):



	
	
	10-25
	26-40
	41-55
	56+
	Row marginal total

	Male
	23 (21.5)
	34 (32.5)
	64 (59.5)
	29 (36.5)
	150

	Female
	20 (21.5)
	31 (32.5)
	55 (59.5)
	44 (36.5)
	150

	Column marginal total
	43
	65
	119
	73
	300







Step 5: decision, fail to reject Ho, there is insufficient evidence to conclude that difference between males and females in the ages at which they contract diseases. Because we fail to reject Ho, there is no need to calculate residuals, but you should review how to calculate the residuals**
